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HMMYHHME PEAKIJHH KJIEIIJElt 
ORNITHODOROS PAPILLIPES 

HA BBEAEHHE PA3JIHHHMX MHKPOOPrAHH3MOB (ARGASIDAE) 

B. M. no^SopoHOB, B. M. BoH^apeHKo, B. B. Ebaokhmob 

IIoKa3aHo cymecTBOBaHHe y kjigiagh kjigtohhbix (jjaKTOpOB 3 am;HTbi opraHH3Ma, ocymGCTBJiH- 
k)id;hx 3axBaT h nepeBapHBamie pa3JiHHHbix MHKpoopraHH3MOB no Tnny $aroii;HT03a. B otbgt 
Ha bbgaghhg 6aKTGpHH b rGMOJiHM<j)6 Kjieni;a Ha6jnoAaGTCH yBGJiHHGHHG KOJinnecTBa jiH3on;HMa, 
OKa3biBaK)Hi;ero 6aKTGpHu;H,i];HOG aghctbiig. npH bbgachhh b reMOJiHM^y KJiema (jrnra OX-174 3a- 
perncTpHpOBaHa nGpCHCTGHAHH (J>aroBbix nacTHu;, Ha6jno,a;aGMaH b tghghhg 1 — 2 Mec. Cneii;H$H- 
necKHx aHTHTeji b otbgt Ha bboahmhg (JmroBHG KopnycKyjibi hg bbihejigho. 

H3yHGHHG (J)aKTOpOB 6CT6CTB6HHOH pG3HCTGHTHOCTH y KJIGHljGH B OTHOHIGHHH pa3JIHHHbIX 6o- 
JIG3HGTBOpHbIX OaKTGpHH npGACTaBJIHGTCH BaJKHbIM KaK C o6ffl;G6HOJIOrHH6CKOH n03HU;HH, TaK 
H HM66T HHTGpGC C BnHAGMHOJIOrHHGCKOH TOHKH 3pGHHH, TaK KaK OpraHH3M HJIGHHCTOHOTHX HBJIH- 
GTCH CpGAOH 06 HTaHHH H nGpCHCTHpOBaHHH HGKOTOpbIX B036yAHTGJlGH TpaHCMHCCHBHbIX 6oJIG3HGH 

(IlaBJiOBCKHH, 1940; rpOManiGBCKHH h aP*> 1972; rpoxoBCKan h Ap., 1975). 

PaHGG HaMH 6bijio noKa3aHo, hto b opraHH3MG kjigiagh ApHCTByiOT hgchgah^hhgckhg ryMo- 
paJIbHHG (J)aKT0pbI 3am;HTbI, o6yCJIOBJIGHHbIG B OCHOBHOM 6aKTGpHI];HAHbIM AeHCTBHGM JIH30I];HMa 
H H3yHGHa B03M0>KH0CTb nGpCHCTHpOBaHHH OaKTGpHH B OpraHH3MG KJI6H];6H, nOrJIOIAGHHHX HMH 
nyTGM KOpMJIGHHH (IIOA^OpOHOB H AP- ? 1978). 

flo HaCTOHHJiGro BpGMGHH y KJIGIAGH HG o6Hapy>KGHbI Cn6H;H(j)HHGCKH6 KJIGTOHHbIG CTpyKTypbl, 
KOTOpbIG MOTJIH 6bl BbinOJIHHTb (JyHKAHK) npOAyAGHTOB CnGD;H<J)HHGCKHX aHTHTGJI HJIH o5jiaAaTb 
(J)aron;HTHpyK)m i GH aKTHBHOCTbK), o6Hapy>KGHHOH, HanpHMGp, y pH^a HaCGKOMbIX. CpaBHHTGJIbHO 
HGflaBHO pa3pa6oTaH OAHH H3 Han6oJIGG HyBCTBHTGJIbHbIX MGTOAOB OnpGflGJIGHHH CGpOHMMyHOAHarHO- 
CTHKH, n03B0JIHK)Hi;6H BbIHBJIHTb B CblBOpOTKG £0 10~ 4 aHTHTGJI (GKBOpH,OB, BOHflapGHKO, 1971). 
B AOCTynHOH HaM jiHTGpaTypG mm hg Hanuin pa6oT, KacaiomHXCH bhagjighhh kjigtok r6MOJiHM<J)bi 
kjigiagh in vitro c agjibio H3ynGHHH hx (jjyHKijHH ^>aroi];HT03a. HGH3ynGHHMMH ocTaBajincb AHHa- 
MHKa nGpCHCTHpOBaHHH 6aKTGpHH, BBGAGHHbIX B r6M0JIHM(J)y KJIGIAGH napGHTGpaJIbHO, H AHHHMHKa 
AGHCTBHH JlH30Ii;HMa npH ftaHHOM MGTOflG 3Hpa>KGHHH KJIGIH.GH. 

U,6JIbK) HaCTOHHjGro HCCJIGAOBaHHH HBHJIOCbl 1) BbIHBJIGHHG HajIHHHH HJIH OTCyTCTBHH CnGIJH- 
$hhgckhx ryMopajibHbix pGaKu;HH y kjighi;gh Ornithodoros papillipes c noMombio Han6ojiGG nyB- 
CTBHTGJIbHOro MGTO^a OnpGAGJIGHHH aHTHTGJI H npOIJGCCa B3aHMOAGHCTBHH KJIGTOK TGMOJIHM^bl, 
KyJIbTHBHpyGMbIX in vitro, C pa3JIHHHbIMH BHflaMH 6aKTGpHH; 2) H3yHGHHG BbDKHBaGMOCTH 6aKTG- 
pHII, BBGAGHHbIX KJI6Hi;aM napGHTGpaJIBHO B TGMOJIHM^y; 3) II3yHGHHG flHHaMHKH AGHCTBHH JIH30- 
AITMa Ha 6aKTGpHH npH A a HHOM MGTOflG 3apa>KGHIIH KJIGIAGH. 

MATEPHAJI H METO^bl 

OnbiTbi npOBGAGHbi c 1020 tojioahmmh noJiOB03pGJibiMH KJiGin;aMH Ornithodoros papillipes. 
HH$HD;HpoBaHHG kjigih;6h ocyniiGCTBJiHJiH 6aKTGpHHMH Micrococcus lysodeikticus N° 2665, Staphy¬ 
lococcus aureus N2 209, Salmonella typhimurium LT-2 h S. typhimurium N° 145, $aroM OX-174. 
Bbi6op HiTaMMOB 6hji o6ycjiOBJiGH pa3JiHHHHMH b HyBCTBHTGJibHOCTH k JiH3on;HMy: M. lysodeikticus 
2665, St. aureus 209 — nyBCTBHTGJibHHG, S . typhimurium LT 2 , 415 ycTOHHHBbi k aghctbhk) jih3o- 
AHMa. Oar OX-174 HCnOJIb30BaJICH paHGG AJIH BHHBJIGHHH aHTHTGJI (CKBOpAOB, EoHAapGHKO, 

1971). 
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CycneH3HH 6aKTepnn b A03e 10 7 , a <$ar b KOHH,eHTpan,HH 10 6 n 10 12 bboahjih b o6beMe 0.05 mji 
b reMOJiHM(J)y Kjiemen no MeTOAy, onncaHHOMy Chaopobbim ii AP-, 1967. Ilpn BBe^eHnn 6aKTepnn 
6aKTepnn,HAHyio aKTHBHocTb reMOJiHM<|)Bi nccjieAOBajin aepe3 6, 12, 24, 36, 48, 72 aaca, a Taione 
aepe3 5—10—15—20—25 n 30 cyTOK, b 3th >ne cponn H3yaajin BBDKHBaeMocTb 6aKTepnn bbcaoh- 
hbix napeHTepajiBHo b reMOJiHM<J)y. Hajinane cneH,n<j)HaecKHX aHTHTeji b reMOJiHM(J)e b OTHomeHnn 
<j>ara OX-174 H3yaajin aepe3 6—12—18—24—30—60 cyTOK nocjie «HMMyHH3an,nn» Kjiemen >kh 
bbimh (JjaroBBiMH KopnycKyjiaMH. Cnoco6HocTb Kjiemen npoAyu,npoBaTb cneH,n<|)HqecKHe aHTHTejia 
nnpeAejiaJin no MeTo^y, onncaHHOMy b pa6oTe CKBopn,OBa, BoHAapeHKo (1971). Hepe3 6, 12, 24, 
36, 48, 72 aaca, a Tamne aepe3 5—10—15—20—25 n 30 cyTOK nocjie BBe^eHna 6aKTepnn n $ara 
y Kjiemen 3a6npajin reMOJinM<J)y b o6 r BeMe 2 mkji ot Kaamon oco6n, Ao6aBJiajin b Hee 2 mkji 
0.85%-Horo pacTBopa NaCl, CMecn HaHocnjin Ha npe^MeTHoe CTeKjio n roTOBHJin Ma3Kn ajih noA- 
caeTa KJieTOK reMOJiHM<J)Bi. Ha KaamoM CTenjie npocanTBiBajin Bee KjieTKH n onpeAejiajin kojih- 
necTBo nx Ha 1 mji reMOJiHM<J)Bi. Ma3KH (jmKcnpoBajin MeTaHOJioM n oKpaniHBaJin no TnM3a. 06pa- 
njajin BHHMaHne Ha cnoco6HocTi> KJieTOK <J)aron,HTHpoBaTB bboahmbic b reMOJiHM(J)y Kjiemen 6aKTe- 
pnn. Ha Kaamun BapnaHT 6pajin no 10 oco6en Kjiemen. 

flajiee on,eHHBajin cnoco5HocTi> mhkpo6ob BBDKHBaTb n pa3MHO>KaTbca b opraHH3Me Kjiemen. 
C 3toh n,ejiBio onpeAejiajin KOJinaecTBO >KH3Hecnoco6HBix 6aKTepnajiBHBix KJieTOK nyTeM BBiceBa 
reMOJiHM(J)Bi Ha aaumy c Mnco-nenTOHHBiM arapoM. KoJinaecTBO $aroBBix nacTnn, THTpoBajin Ha iih- 
.HHKaTopHOM uiTaMMe E. coli K 12 c noAcaeTOM HeraTHBHBix GjinmeK Ha aarnae c Mnco-nenTOHHBiM 
arapoM. 

AHTn6aKTepnajiBHyio aKTHBHocTb JiH3on,HMa Kjiemen onpeAejiajin no MeTo^y, onncaHHOMy 
paHee (Hoa6opohob n AP-i 1978). JIh30h,hm TecTnpoBajin Ha npenapaTax an,eTOHOBoro noponiKa 
M. lysodeikticus, Ao6aBJieHHoro b Hainan c 6n(J)TaJiaTHbiM arapoM. TeMOJiHM^y Kjiemen noAaeprajin 
Kpnoo6pa6oTKe, oTTanBajin n ijeHTpH^yrnpoBajin. 

PE3yjIbTATbI H OBCy5KflEHHE 

B nepBon cepnn onbiTOB 6biJia H3yaeHa peaKn,na Kjiemen Ha BBeAeHne pa3JinaHBix 303 <$ara 
OX-174. Pe3yjibTaTbi noKa3ajin, hto pe3Koe CHna^eHne THTpa <$ara Ha6jnoAaeTca k Komjy 6-x cy¬ 
TOK nocjie BBe^eHna. TaK, npn HH(|)HH,npoBaHHn Kjiemen ao3oh lx 10 6 k ncxoAy yKa3aHHoro cpoKa 




Pnc. 1. Tpa(J)HK H3MeHeHna ancjia <|>aroBBix aacTHH, b opraHH3Me Kjiemen O. papillipes npn Ha- 

rpy3Ke 10 6 Ha 1 oco6b. 

1 — (Jar+roMoreHaT 3aopobwx Kjiemefi+0.1 mji E. coli; 2 — (Jmr+roMoreHaT «HMMyHH3HpoBaHHbix» Kjiemeii 
-fO.l mji E. coli; 3 — (frar+0.1 mji E. coli; 4 — <J)ar-froMoreHaT 3AopoBbix Kjiemeii-f 0.1 mji E. coli; 5 —koh- 
Tpojib Ha coxpaHeHHe $ara y «MMMyHH3npoBaHHbix» Kjiemeii; 6 — kohtpojib nyjibTypbi Ha npoflyKinno cnoHTaH- 
hoto $ara. no ocu a6cnncc — ahh HaOjuoAeHHii. 

Pnc. 2. rpa$HK H3MeHeHHa ancjia $aroBBix aacTHH, b opraHH3Me Kjiemen O. papillipes npn Ha- 

rpy3Ke 10 12 Ha 1 oco6b Kjiema. 

06o3HaaeHHH TaKHe me, nan Ha pnc. 1. 

hhcjio (J)aroBbix aacTHH, cHH3HJiocb ao 10. flajiee k 12—18 cyTKaM $ar coxpaHajica 6e3 CHHJKeHiia 
ancjia KopnycKyji. 9jinMHHaH,na $ara HacTynajia tojibko k aomjy Mecan,a (pnc. 1). 

npn HH(J)HH,HpoBaHHH Kjiemen ao3oh lXlO 12 AHHaMHKa nepcncTnpoBaHHa <$ara 6bijia He- 
cKojibKo hhoh, oAHaKo cymecTBeHHO He OTjinaajiacb ot ao3m lx 10 6 . Kan bhaho H3 pnc. 2, hhcjio 
(J jaroBbix aacTHH, k ncxoAy 6-x cyTOK TaK>ae CHn>Kajiocb ao nopaAKa 1—2x 10 1 . Ha 18-e, 24-e, 
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30 -e cyTKH H3 KJiemeii BbiceBajin eflHHHHHbie ^aroBtie nacTHu;bi, h tojibko k Hcxofly BTOporo MecHija 
$ar b opraHH3Me He onpe^ejinjicH. B rpynne KOHTpojibHbix HenH^ni^HpoBaHHbix BiipycoM KJieiimH, 
(j)aroBbix 6jiHHieK He o6Hapy>KHBajiH. 

TaKHM o6pa30M, ycTaHOBJieHo, hto $ar OX- 174 , BBefleHHbiii b reMOJiHM^y KjiemeH, mojkho 
o6Hapy>KHTb b TeneHne flJiHTejibHoro BpeMeHH no KpainieH Mepe b TeneHne 1 — 2 Mec. G flpyron 
CTOpoHbi, Ha6jno,n;aeMoe HaMH 3HanHTejibHoe CHHJKeHne nncjia ^aroBbix nacTHH,, BBe^eHHbix b re- 
MOJiHM^jy KJiema, yKa3HBajio Ha HaJiHnne b hx opraHH3Me (jjarcropOB, bjihhk>ih;hx Ha 3JiHMHHau;Hio 
BHpycoB. ,D,jih BHHCHeHHH MexaHH3Ma 3 JiHMHHau;HH (jiara 6bijio npOBe^eHo H3yneHHe npncyTCTBHH 
b opraHH3Me KJiemeii cneu;H(J)HHecKHx aHTHTeji, bo3mo>kho, HeiiTpajiH3yK)miix (J>aroBbie Kopny- 
CKyjibi. HcnoJib30BaHHe peaKU,HH HeiiTpajiH3ai];HH (j>ara c kohtpojihmh (kohtpojib Ha coxpaHeHne 
(jiara y «HMMyHH3HpOBaHHbix» KJiemeii) noKa3ajio, hto He y^aeTCH bbihehtb ,n;a>Ke yjibTpaMHKpo- 
KOJinnecTB aHTHTeji k 6aKTep notary OX- 174 . 

B cjieflyiomeH cepHH onbiTOB 6biJia H3yneHa BbDKHBaeMocTb OaKTepnii b opraHH3Me KJiemeii. 
IlpH 3apan^eHHH KJiem,eii O. papillipes 6aKTepnajibHbiMH KyjibTypaMH M. lysodeikticus 2665 , 



PHC. 3 . rpa(j)HK H3MeHeHHH HHCJia 
njia3MaTOH,HTOB reMOJiHM(J)bi (Ha 
1 mji) KJiemeii O. papillipes, 3a- 
panceHHbix mhkpokokkom CTa^Hjio- 
KOKKOM H CajIbMOHejIJiaMH. 

1 — y KJiemeii, 3apa>KeHHbix Micrococcus 
lysodeikticus 2665; 2 — y KJiemeii, 3a- 
pameHHbix Staphylococcus aureus 209; 
3 — y KJiemeii, 3apa>Kemibix Salmonella 
typhimurium LT-2. IIo och aOcijHcc — 
cpoKH HaOjiioAeHHH, b cTyKax; no och 
opaHHaT —hhcjio njia3MaTon;HTOB Ha Imji 
reMOJiHM^bi. 


Staphylococcus aureus 209 , S. typhimurium LT -2 b ,n;o 3 e 10 7 m. t. Ha oflHy oco 6 b oTMenajiacb 
ObiCTpan rnOejib OaKTepnii b nepBbie nacbi nocjie 3 apa>KeHHH h nojraaH rnOejib hx cooTBeTCTBeHHO 
nepe 3 12 , 24 h 10 jmeii. BaKTepnn nrraMMa S. typhimurium 415 , BHpyjieHTHbie ,o;jih Mbimeii, o 6 jia- 
flajin cnocoOHocTbio 0 Ka 3 biBaTb jieTajibHoe fleiicTBHe h Ha KJiemeii, Bbi3biBaa hx rnOejib nepe 3 
24 h. 

OcoObin HHTepec npeflCTaBJiHJio nccjieflOBaHne Hecnen,H(J)HHecKHX 3 am;HTHbix ryMopajibHbix 
peaKmiH Kjiema b otbct Ha BBe^eHne yKa3aHHbix Bbirne Oarcrepnii. HaMH, Kan h b npeAbiflyni;HX 
Hccjie,n;oBaHHHX (IIoA^opoHOB h flp., 1978 ), oTMeneHO aHajiornnHoe fleiicTBHe JiH3on;HMa Ha BBefleH- 
Hbie OaKTepHH. KoHH,eHTpau,HH jiH30n;HMa b KJienj;ax b otbct Ha 3apajKeHne OaKTepHHMH pe3Ko 
noBbimajiacb b nepBbie 24 n, y,n;ep>KHBajiacb Ha bbicokom ypoBHe flo 72 n, a 3aTeM nocTeneHHO 
CHH>Kajiacb. 

J^HHaMHKa OaKTepni^HflHoro ^eiicTBHH jiH3ou;HMa KJiemeii h npon,ecc oTMHpaHHH OaKTepnii, 
BBe/i;eHHbix b reMOJiHM^y, b KaKoii-TO Mepe 0Tpa>Kai0T B3anMooTHomeHHH MaKpo- h MHKpoopraHH3- 
mob. OHa noKa3biBaeT, hto npucyTCTBHe OaKTepnii conpOBonmaeTCH Mo6HJiH3an;Heii JiH30u;HMa, 
KOJinnecTBO KOToporo B03pacTaeT h coxpaHHeTcn flocTaTOHHo flJiHTejibHoe BpeMH ,n;a>Ke nocjie rn- 
6ejin HHH^)Hii;HpyK)Hi,ero areHTa. 

B cjieflyiomeH cepnn onbiTOB 6bijia H3yneHa pojib KjieTOHHbix ajieMeHTOB reMOJiHM(J)bi b 3anj,HT- 
hom MexaHH3Me nepeHocHHKa nmjjeKijHH. Mbi, Tan >ne Kan ^ojm (Dolp, 1970 ), KpronenHHKOB h ,n;p. 
( 1979 ) h Kynep ( 1980 ), bbihbhjih y He 3 apa>KeHHbix ocoOeii pa3JiHHHbie THnw KjieTOK*. nporeMo- 
d;htbi, njia3MaTon;HTbi, pamme h 3pejibie, h c^epyjinpHbie kjictkh, nncjiOBbie 3HaneHHH KOTopbix 
3flOpOBbIX KJiemeii 6bljm B3HTbI B KaneCTBe KOHTpOJIH. OTKJIOHeHHe OT COOTBeTCTByiOmHX BeJIHHHH 
npn im(J)Hi];HpoBaHHH Kjiema mbi paccMaTpHBaJin Kan 3aiu;HTHbie peaKn;HH ero Ha OaKTepnn. B npo- 
n;ecce HCCJieflOBaHHii Mbi bhhchhjih, hto Ha Kaffiflbiii bh/i; B036y/i;HTejiH H3MeHeHne hhcjioboh Be- 
jiHHiiHbi KjieTOK reMOJiHM(J)bi KOJieOajiocb b hihpokhx npe^ejiax. 

y KJiemen, 3apa>KeHHbix M. lysodeikticus , St. aureus h S. typhimurium , hiicjio KjieTOK pa3- 
jiHHHoro Tnna b reMOJiiiM^e c 6 h ot MOMeHTa BBe/i;eHHH OaKTepnii HannHajio yBejiHHHBaTBCH h co- 
xpaHHjiocb b KOJinnecTBe, npeBbimaiomeM oObiHHbiii ypOBeHb kjictok ^;o 72 h, a 3aTeM nocTeneHHO 
cmHKajiocb (pnc. 3 ). Hapnfly c yBejinneHneM kjictok b reMOJiHM^e y 3apa>KeHHbix OaKTepHHMH 
KJiemeii HaMH o6Hapy>KeHbi kjictkh c $aroii;HTHpoBaHHbiMH MHKpoopraHH3MaMH. IIo Mop^ojiorn- 
necKHM npH3HaKaM, no HaniHM ^amibiM, ^aroii;HTaMH hbjihiotch njia3MaTon;HTbi. flonojiHHTejib- 
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HbIMH HCCJieflOBaHHHMH MbI yCTaHOBHJIH, HTO HBJieHHe (J)ar0II,HT03a IUia3MaTOU,HTaMH CTaHOBUTCH 
BHflHMbiM uepe3 2 u nocjie BBe,n;eHHH B036y,n;HTejiH b reMOJiHM(J)y Kjiema n npoflOJDKaeTca b TeueHne 
nepBbix 5 cyTOK. Mbi nojiaraeM, hto MexaHH3M $aron,HT03a cajibMOHejui JIT-2 mojkho HHTepnpe- 
THpoBaTb Kan norjiomeHHe OaKTepnn H,HTonjia3Mon njia3MaTon,HTOB, KOTopoe conpoBO>K,n;aeTCH 
pa36yxaHneM h H3MeHeHiieM hx $opMbi c flajibHenruen ,n;e3opraHH3ari,HeH B036y,n;HTeJiH. B npoqecce 
4>aroi],HT03a HadjnoflaioTCH H3MeHeHHH n b $aron,HTnpyionj;eH KjieTKe, KOTopbie Bbipa>KaioTCH b oc- 
Jia6jieHHH oKpacKH n,HTonjia3Mbi, H3MeHeHnn pa3MepoB n (JjopM BaKyojieii n aflpa. 

TaKHM o6pa30M, nojiyaeHHbie HaMH ^aimbie CBH,n;eTejibCTByK)T o tom, uto HeKOTopbie KJieTKH 
reMOJiHM(J)bi Kjiemen yaacTByiOT b $aron,HT03e OaKTepnii. Pe3yjibTaTbi Mop^ojioraaecKoro H3y- 
aeHHa no3BOJiaioT othccth 3pejibie njia3MaTon,HTbi k MaKpo$arajibHbiM KjieTKaM. ycTaHOBJieHa 
KoppeJiaii,Ha Meatfly thtpom jin3on,HMa a yBejinueimeM uncjia KJieTOK reMOJiHM(J)bi Kjiema, mnjmqn- 
pOBaHHOrO pa3JIHHHbIMH BHflaMH daKTepnii. 

IIpHBeji;eHHbie flamibie yKa3biBaiOT Ha Hajinune y Kjiemen Hecnen,n(j)HHecKHX ryMopajibHbix 
h KjieToaHbix peaKH,HH. B reMOJiHM^e He odiiapyjKeHbi cneqn^nuecKHe aHTHTeaa b otbgt Ha «hm- 
MyHH3an,Hio» KJiemeii (JrnroM OX-174. IIo-BHflHMOMy, jih3oh,hm b KOMnaeace c ^aroqurapHon an- 
THBHOCTbK) nJia3MaTOH,HTOB OKa3bIBaeT 6aKTepHH,H,n;HbIH 3(J)(J)eKT B OTHOHieHHH pa3JIHHHbIX MHKpo- 
OpraHH3MOB. 
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IMMUNE REACTIONS OF THE TICK ORNITHODOROS PAPILLIPES TO THE 
INTRODUCTION OF DIFFERENT MICROORGANISMS 

V. M. Podboronov , V. M. Bondarenko i V. V. Evdokimov 
SUMMARY 

It has been shown that ticks possess cellular factors of organism protection which fulfil 
functions of seizure and digestion of different microorganisms in a way similar to phagocytosis. 
In response to the introduction of bacteria lysozyme quantity increases in tick’s haemolvmph 
that exerts a bactericide effect on the introduced strains Micrococcus lysodeikticus 2665, Staphilo- 
coccus aureus 209 and Salmonella typhimurium IT-2. When administering phage FX-174 into 
tick’s haemolymph a persistence of phage particles during 1—2 months is observed. Specific 
antibodies developing in response to introduced phage corpuscles were not found. 



